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# Aerosolized Azole Antifungals 

This invention relates to novel pharmaceutical 
formulations and a novel therapeutic method of using them. 
Invasive fungal infections cause significant morbidity 
5 and mortality especially in patients with impaired immune 
defenses. Because of the increasing number of 
immunocompromised patients due to organ transplantation, 
chemotherapy and AIDS, control of fungal infection is now a 
major health issue, 

10 In recent years, the development of the azole group of 

antifungal agents has contributed greatly to the treament 
of fungal infections.. Such compounds are normally 
administered in suitable formulations orally, topically to 
the skin, or by pessary or suppository- When administered 

15 by such routes, however, even the potent azole antifungal 
agents have little or no effect on an established, invasive 
fungal infection of the lung of an immunocompromised 
patient. 

We have now found that administration of an 
20 aerosolised formulation of a suitable azole antifungal 
agent to the lungs of immunocompromised patients prevents 
or greatly inhibits the onset of fungal disease. 

According to the invention we provide a pharmaceutical 
formulation comprising, as active ingredient, an a2ole 
25 antifungal in a form suitable for administration by 
inhalation. 
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The prophylactic administration of azole antifungal 
agents to the lung will be particularly effective in the 
prevention of fungal infections whose main portal of entry 
is the respiratory system, especially those caused by 
.V aspero^l^ff and crvotococcus species. In addition, use of 
low doses applied directly to the lungs will minimise the 
risks of the side effects seen with systemic antifungal 
agents « 

By azole antifungal agents we mean those having an 
ID imidazole (structure I, X = CH) or triazole (structure I, x 
*■ W) moiety* 




I 



15 

Particular azole antifungal agents which may he 
mentioned are, for example, clotrimazole, econazole 
nitrate, fluconazole, itraconazole, ketoconazole, 
20 miconazole nitrate and saperconazole. 

Forms suitable for administration by inhalation 
include aqueous solutions/ suspensions, for use with a 
nebuliser device? dry powder and pressurised dry powder 
aerosol* 

25 Suitable nebuliser solutions/ suspensions may be 
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prepared by adding the azole antifungal agent to water, 
which has pr ferably been distilled or sterilised- If 
necessary or desired the aqueous medium may include 
suspending agents, solubilising agents f stabilisers and/or 
5 preservatives. The formulation may additionally contain 
another prophylactic agent, such as pentamidine , or a 
bronchodilator . 

For inhalation as a powder formulation the active 
ingredients in finely divided form may be used in admixture 
10 with a larger sized carrier comprising particles , eg of up 
to 400 microns diameter- We prefer at least 90% by weight 
of the particles of the carrier to have an effective 
particle size below 400 microns, and at least 50% by weight 
of the particles of the carrier to have an effective 
15 particle size above 30 microns. Effective particle size for 
particles below 30 microns may be measured by a Coulter 
counter- Effective particle size for particles above 3 0 
microns may be measured by an Alpine air jet sieve. 

Desirably, at least 95% by weight of the particles of 
20 the active ingredients have an effective particle size in 
the range 0*1 to 10 microns. Preferably at least 90% and 
more desirably at least 95% by weight thereof, have an 
effective particle si2e in the range 1 to 10 microns. 
Suitably at least 50% by weight of the particles of the 
oe active ingredients have an effective particle size in the 
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range 1 to 5 microns. 

The particle size spectrum of the carrier will depend 
on the particular inhalation device from which the 
formulation is to be dispersed. It is however desirable to 

5 avoid carrier particles of less than 10 microns in size, 
thus minimising the number of non-drug particles which 
penetrate deep into the lung. A large proportion of very 
large particles may also cause a gritty feel in the mouth 
of the user and is therefore less preferred. Use of a 

10 carrier of large particle size may also cause problems in 
filling- when using filling machines which involve a dosator 
which picks up powder by dipping into a powder bed from 
above- However, use of a carrier of large particle size may 
ease filling when using machines in which a die is filled 

15 from above, but may incline the composition to segregate 
during transport or storage. Thus , desirably, at least 95% 
by weight of the particles of the carrier have an effective 
particle size below 400 microns. Preferably at least 50%, 
and mpre desirably at least 70% , by weight of the carrier 

20 particles haye an effective particle size in the range 3 0 
to 150, especially 30 to 80 microns. 

The composition preferably contains from 2 to 50% by 
weighty more especially from 5 to 25% by weight and 
particularly from 10 to 15% by weight of the active 

25 ingredient , and from 50 to 98% by weight, more especially 
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from 75 to 95% by weight and particularly from 85 to 90% by 
weight of the carrier. 

The finely divided active ingredients may be prepared 
in the desired particle size range for example using a ball 
5 mill, a fluid energy mill, by precipitation or by spray 
drying. The carrier may be prepared by spray drying or 
grinding and subsequently separating out the desired 
fraction, for example by air classification and/or seiving. 
The powder compositions may be prepared by mixing the 
!0 ingredients together in one or, preferably, more (eg two) 
steps in a mixer, such as a planetary or other stirred 
mixer. 

The carrier may be any non-toxic material which is 
chemically inert to the active ingredients and is 

15 acceptable for inhalation. Examples of carriers which may 
be used include inorganic salts, eg sodium chloride or 
calcium carbonate; organic salts, eg sodium tartrate or 
calcium lactate; organic compounds, eg urea or propyl idone; 
monosaccharides , eg lactose, mannitol, arabinose or 

20 dextrose monohydrate; disaccharides, eg maltose or sucrose ; 
polysaccharides, eg starches, dextrine or dextrans. A 
particularly preferred carrier is lactose, eg crystalline 
lactose* 

The powder compositions will generally be put in 
25 sealed gelatine, plastic or other capsules. The container 
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is preferably loosely filled to less than about 80% by 
volume, preferably less than about 50% by volume with the 
powder composition. 

Alternatively, for inhalation the active ingredients 
5 may be used in pellet or granule form, wherein the pellet 
or granule is soft, is from 10 to 1,000, preferably from 30 
to 500 microns in diameter and comprises an agglomeration 
of individual medicament particles, at least 90% by weight 
of which have a diameter of less than 10 microns. 

1Q The soft pellet or granule preferably has an internal 

coherence .such that the pellet or granule remains intact 
when filled into a container, eg a capsule, using automatic 
or semi-automatic filling machines , under conditions of 
transport and storage, and when fluidised within a 

15 container in the device from which it is intended to 

dispense the pellets or granules and yet may be broken up 
into particles of a therapeutically effective size outside 
the container as it discharges from the container. 

We have found that satisfactory soft pellets or 

20 granules f Qr us& i n insufflators of the type described in 
British Patent No. 1,182 r 779 (commercially available under 
the Registered Trade Mark n sp inhaler 11 ) and powdered by 
human inhalation have a mean size in the range of from 50 
to 250 microns, preferably a mean size in the range 120 to 

2g 160 microns and most preferably a mean size of about 140 
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microns. 

For pressurised aerosol formulations, the active 
ingredients are preferably finely divided, eg at least 95% 
by weight of the paticles of the active ingredient have an 
5 effective particle size of from 1 to 10 microns {and these 
finely divided forms of the active ingredients are a 
feature of the invention) . We particularly prefer the 
active ingredient to have a mass median diameter of less 
than 5 microns and especially of leas than 4 microns and 

10 most preferably of less than 3.5 microns. We also prefer 
not more than 5% by weight of the particles to have a 
diameter of greater than 10 microns, and more preferably 
not less than 90% by weight of the particles to have a 
diameter of less than 6 microns. 

15^ We prefer the composition to contain from 0.1 to 12%, 
more preferably from 0.2 to 5%, eg about 1 to 3.5% by 
weight of the finely divided active ingredients . 

By mass median diameter we mean the diameter such that 
half the particulate mass is in particles of lesser 

20 diameter and half in particles of greater diameter. The 
mass median diameter is essentially a stokes diameter and 
may be determined using a Joyce Loebl sedimentation disc 
centrifuge either in a two layer or line start photometric 
mode (Bagness J and Ottaway A, Proc. Soc. Analyt. Chem. 

25 Part 4, Vol 9 r 1972 pages S3 -86). 
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The active ingredients of mass median diameter less 
than 4 microns when formulated as aerosol units and when 
the units are examined using a single stage liquid impinger 
(modification of that described in J. Pharm. Pharmac. 1973, 
5 25, Suppl, 32P-36P) produce a greater dispersion than 
exactly analogous units containing active ingredients of 
larger mass median diameter- The single stage liquid 
impinger samples the whole cloud delivered from the aerosol 
and separates it into two fractions by inertial impaction. 

iQ The fraction of smaller particle size is less than 10 
microns in aerodynamic diameter and represents material 
which is likely to penetrate into the deeper regions of the 
human airways • 

By providing a large proportion of fine particles of 

^2 active ingredient the invention enables effective lung 
penetration to potential sites of organism colonisation. 

The fiha active ingredient (s) may be made by grinding 
or milling and is (are) preferably dried thoroughly before 
they are incorporated into the liquefied propellant medium* 

20 *Kie liquefied propellant is preferably a gas at room 

temperature (20°C) and atmospheric pressure ie it should 
have a boiling point below 20°C at atmospheric pressure. 
The liquefied propellant should also be non-toxic. Among 
the suitable liquefied propellants which may be employed 
2j are dimethyl ether and alkanes containing up to 5 carbon 
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atoms, eg butane or pentane, or a lower alkyl chloride, eg 
methyl, ethyl or propyl chlorides- The most suitable 
liquefied propellants are the fluorinated and 
fluorochlorinated lower alkanes such as those sold under 
5 the Registerd Trade Mark "Freon"- Mixtures of the above 
mentioned propellants may be suitably employed. 
Examples of these propellants are: 

dichlorodifluoromethane ("Propellant 12")? 

1,2-dichlorotetrafluoroethane ("Propellant 114") ; 
IQ trichloromonofluoromethane ("Propellant 11") ; 

dichloromoncfluoromethane ("Propellant 21"}; 

monochlorodi f luoromethane ( "Propel lant 22 w ) ; 

trichlorotrifluoroethane ("Propellant 113 11 }; 

monochlorotrif luoromethane ( « Propellant 13 " ) - 
15 asymmetric dihydrotetrafluoroethane ("Propellant 

l34a TI ) 

Propellants with improved vapour pressure characteristics 
may be obtained by using certain mixtures of these 
compounds, eg "Propellant 11" with "Propellant 12" or 

20 "Propellant 12" with "Propellant 114". For example, 
"Propellant 12", which has a vapour pressure of about 
570kPa (absolute) at 20°C, may be mixed in various 
proportions to form a propellant having a desired 
intermediate vapour pressure. We prefer compositions which 

25 do not contain trichloromonof luoromethane* 
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It is desirable that the vapour pressure of the 
propellant employed be between 380 and 500, and preferably 
between 410 and 470kPa (absolute) at 20°C. Such a 
propellant mixture is usable safely with metallic 
5 containers . other mixtures of n Propellant 12" with 

"Propellant 114", or of "Propellant 12" with "Propellant 
11", or of ''Propellant 12" with "Propellant 11" and 
"Propellant 114" with absolute vapour pressures at 20°C 
in the range 230 to 380kPa are usable safely with 
10 reinforced glass containers. 

The composition may also contain a surface active 
agent. The surface active agent may be a liquid or solid 
non-ionic surface active agent or may be a solid anionic 
surface active agent, 
15 The preferred solid anionic surface active agent is 

sodium dioctylsulpho succinate. 

The amount of the surface active agent required is 
related to the solids content of the suspension and to the 
particle size of the solids. In general it is only 
20 necessary to use 5-15%, and preferably 5-8% of the solid 
surface active agent by weight of the solids content of the 
suspension. 

When a liquid non- ionic surface active agent is 
employed it should have an hydrophile-lipophile balance 
25 (HLB) ratio of less than 10, The HLB ratio is an empirical 
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number which provides a guide to the surface active 
properties of a surface active agent* The lower the HLB 
ratio, the more lipophilic is the agent and, conversely, 
the higher the HLB ratio , the more hydrophilic is the 

5 agent. The HLB ratio is veil fcnown and understood by the 
colloid chemist and its method of determination is 
described by W C Griffin in the Journal of the Society of 
cosmetic Chemists, Vol l r No 5, pages 311-326 (1949) • 
Preferably the surface active agent employed should have an 

10 HLB ratio of 1 to 5, It is possible to employ mixtures of 
surface active agents, the mixture having an HLB ratio 
within the prescribed range. 

Those surface active agents which are soluble or 
dispersible in the propellant are effective. The more 

15 propellant soluble surface active agents are the most 
effective* 

We prefer the liquid non-ionic surface active agent to 
comprise from 0*1 to 2%, and more preferably from 0.2 to 1% * 
by weight of the total composition- Such compositions tend 
20 to be more physically stable on storage. 

Among the liquid non-ionic surface active agents which 
may be employed are the esters or partial esters of fatty 
acids containing from 6 to 22 carbon atoms, such as 
caproic, octoic, lauric, palmitic , stearic, linolaic, 
25linolenic / oleostearic and oleic acids with an aliphatic 
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. polyhydric alcohol or its cyclic anhydride such as r for 
example, ethylene glycol, glycerol, erythritol, arabitol, 
mannitol, sorbitol, the hexitol anhydrides derived from 
sorbitol (the sorbitan esters sold under the Registered 

5 Trade Mark "span"} and the poly oxy ethylene and 

polyoxypropylene derivatives of these esters » Mixed esters, 
such as mixed or natural glycerides, may be employed . The 
preferred liquid non-ionic surface active agents are the 
oleates of sorbitan, eg those sold under the Registered 

X0 Trade Marks "Arlacel C" (sorbitan sesquioleate) , "Span 80" 
(sorbitan mqnooleate) and "Span S5" (Sorbitan trioleate). 
Specific examples of other liquid non-ionic surface active 
agents which may be employed are sorbitan monolaurate, 
polyoxy ethyl en© sorbitol tetraoleate, poly oxy ethylene 

15 sorbitol pentaoleate and polyoxypropylene mannitol 

dioleate- A solid non- ionic surface active agent which may 
be mentioned is lecithin, eg soya lecithin, a vegetable 
lecithin extracted from soya beans , but lecithin is not 
preferred. 

20 We particularly prefer compositions containing a 

sorbitan or sorbitol ester, eg sorbitan trioleate in a 
mixture of propellants 12 and 114 . VTe prefer the ratio of 
propellant 12 to 114 to be in the range 2 to 1:1 and 
preferably 1.5:1 by weight, ie we prefer an excess of 

25 propellant 12 over propellant 114 . 
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The preferred dosages of active drug will be dependant 
on several factors including the particular azole 
antifungal agent used and the patient 1 s diagnosis. However, 
when the treatment is to be used prophylactically, we 
5 prefer that adequate levels of the drug are maintained in 
the lung to prevent invasive fungal colonisation* 

When the formulation is in the form of a 
non-pressurised dry powder, eg a capsule for inhalation, a 
unit dose of active ingredient may be from 0.05 to 40 mg r 
10 more preferably 1 to 30 lag, particularly 5 to 20 rag. 

When the formulation is in the form of a pressurised 
aerosol formulation, the aerosol dispensing pack is 
preferably provided with a valve adapted to deliver unit 
dosages of between 0.025 and 0.25mls, and preferably 0-05 
15 or 0. lmls of composition* We prefer the valve to deliver 
0.1, 1, 2, 3, 4 or 5mg of active ingredient and unit doses 
of these quantities of the drug are provided. 

The pressurised aerosol formulations of the invention 
may be made by mixing the various components at a 
20 temperature and pressure at which the propellant is in the 
liquid phase and the active ingredients are in the solid 
phase. 

In producing the pressurised aerosol compositions and 
packages of the invention, a container equipped with a 
25 valve is filled with a propellant containing the finely 
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divided active ingr dient in suspension. A container may 
first, fae charged with a weighed amount of dry active 
ingredients vhich have bean ground to a predetermined 
particle size, or with a slurry of powder in the cooled 

5 liquid. propellant. A container may also be filled by 
introducing powder and propellant by the normal cold 
filling method, or a slurry of the powder in that component 
of the propellant which boils above room temperature may be 
placed in the container , the valve sealed in place, and the 
10 balance of the propellant may be introduced by pressure 
filling through the valve nozzle. As a further alternative 
a bulk of the total composition may be made and portions of 
this bulk compos it on may be filled into the container 
through the valve. Throughout the preparation of the 

15 product care is desirably exercised to minimise the 

absorption of moisture* on operating the valve, the powder 
will be dispensed in a stream of propellant which will 
vaporise providing an aerosol of dry powder. 

It has not previously been suggested that azole 

2fl antifungals may be used as inhalation medicaments. As such 
finely divided powdered azole antifungal is novel. 
According to the invention, there is provided finely 
divided powdered azole antifungal with a mass median 
diameter in the range 0,1 to 10 microns.. We prefer at 

25 least 95% of such powdered antifungal to have a mass median 
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diameter in this range. 

The compositions of the invention may he used in the 

remedial treatment or f more preferably, in the prophylaxis 

of fungal infections of the airways. The compositions of 
5 the invention , when administered via inhalation, will be 

particularly useful for the prophylaxis of systemic fungal 

infections whose portal of entry is the respiratory system. 
According to a further aspect of the invention we 

provide a composition for the prophylaxis of fungal 
10 infections whose main portal of entry is the respiratory 

system. 

The formulations of the invention are advantageous in 
that they are less toxic, more efficacious , give rise to 
fewer side effects are better tolerated or have other 
15 useful properties compared to known therapies* 

Aspergillus and crvotococcus are significant mycotic 
pathogens which enter the body via the lungs. The 
compositions of the invention may, therefore, be used for 
the prophylaxis and/ or treatment of aspergillosis and 
20 cryptococcosis. Patients particularly susceptible to 

invasive aspergillosis are those with defective neutrophil 
function and/or neutropenia, for example those with 
hematologic and lympho reticular malignancy, organ 
transplants, or high dose steroid use. Some asthmatic 
25patients are also predisposed to allergic bronchopulmonary 
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aspergillosis {ABPA) for which there is no established 
therapy* Treatment of the symptoms of asthma and/or ABPA 
using steroids increases the risk of developing invasive 
disease. Patients particularly at risk of developing 
5 cryptococcosis are those with AIDS/ lymph or eticular 
malignancies f organ transplants, chronic steroid use, 
sarcoidosis,, chronic active hepatitis, connective tissue 
disorders or severe diabetes mellitus. The treatment may be 
administered, by nasal inhalation; however we prefer oral 
inhalation. 

The dosage to be given will clearly vary with the 
patient and with their condition. In general, however, 
relatively low doses administered at an interval to 
maintain adequate pulmonary drug concentration are 
^5 indicated. 

According to the invention there is also provided a 
method^ of prophylaxis of a fungal pulmonary infection, 
especially infections caused by aspergillosis or 
cryptococcosis, which comprises administering by inhalation 
20 a therapeutically effective amount of an azole antifungal 
agent to a patient predisposed to such an infection. 



25 
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. Claims 

l. A pharmaceutical formulation comprising, as active 
ingredient, an azole antifungal in a form suitable for 
administration by inhalation. 
5 2* A pharmaceutical formulation according to claim 1, in 
the form of a dry powder. 

3- A pharmaceutical formulation according to claim 2 
which contains a pharmaceutical^ acceptable liquefied gas 
aerosol propeiiant, 

10 4. A pharmaceutical formulation according to Claim 3 
which contains from 0.1 to 12% by weight of the active 
ingredient , 

5. A pharmaceutical formulation according to Claim 3, 
wherein at least 95% by weight of the particles of active 

15 ingredient have a mass median diameter of from 0-1 to io 
microns, 

6. A pharmaceutical formulation according to claim 2 
which is nan-pressurised. 

7- A pharmaceutical formulation according to Claim 6, 
20 wherein the active ingredient is in admixture with a 
pharmaceutical^ acceptable carrier. 

8. A pharmaceutical formulation according to Claim 6, 
wherein at least 95% by weight of the particles of the 
active ingredient have a mass median diameter of from 0.1 
25 to 10 microns. 
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9. A pharmaceutical formulation according to claim l, in 
the form of; an aqueous solution or suspension for use with 
a riebuliser 'device. 

10. Finely . divided powdered azole antifungal with a mass 
5 median diameter in the range 0.1 to 10 microns, 

11. A pharmaceutical formulation according to any one of 
Claims 1 to 8, wherein the azole antifungal is selected 

. from clotrimazole, econazole nitrate, fluconazole, 
itraconazole, Xetoconazole, miconazole nitrate and 
10 saperconazole. 



15 



20 



25 



INTERNATIONAL SEARCH REPORT 

tntwniUcmil Aoolicillsn No PCT/GB 90/00513 



1. CLASSIFICATION OF SUBJECT MATTfft i»t wcfaf cflftiificrtoji lymbois apply, Indicate oH> « 


According to lnt»rn»tionot P*t«nt CUftilAciUQn UPC) or to both Nitloa»l Qtattificitlcn and IPC 




{PC 5 .: 


A 


61 K 9/12, A 61 K 9/72 




II. FIEiOS SEARCHED 


Wnl mil m Oocumwitittan Sa arch td * 


Claiiifiwliofi Syitom 


CIiiilficttidTi Symbols 




IPC 5 


A 61 K 


Deeumtnlatiaft Starefttd oth*f thin. Minimum Oottimantatlon 
1o tha £ittant1hat auch Oacummti ft't fndud«d In tfit fJtldt Soirehtd ■ 




III, DOCUMENTS CONSIDERED TO 9£ ftELlVANT* 


Category * 


CiUtton ot Documant. 11 with Indication* wn*f» Appropriate of trio r*U**nt pisato/«i 


fi*f«vent to Claim Ha. 15 


X 


EP, A, 0156503 ( ORTHO PHARMACEUTICAL 
CORPORATION) 
02 October 1985 

see claims 1,5,6; page 8, lines 29-36; 
page 9, lines 1-5? page 11, lines 24- 
36 


1,3,4,7,9,11 




Biological Abstracts, volume 88 r no. 10, 
1989, 

J, van Cutsem et al.: "The treatment 

of experimental aspergillosis with 

enilconazole and itraconazole" , 

see abstract 105355, 

& Bull soc. Fr« Mycol- Med. 18(1): 

55-60 1989. 

see the abstract 


1,2,11 




EP, A, 0320002 (KYQRIN SEIYAKU K.K.) 
14 June 1989 

see claims 1-5; examples 1,2 


1,2,4,6,7,9 


• Sp«£f*l c*t»sorf** ol cit^d document*: '« 

U A M dacutivnl d*nning iht fl*n*ra1 alalt Of th« in Which ti not 

considorod to b» ol particulir roltvaiteo 
**E* *prJjtr rfoeumant but published on or after tbi fnUmiiisnil 

filing data 

*L" documant which ffiiy Ihrov doubta on prl«lly eliim(i) or 
which u ciiad to asUbilsh tho publication data ot anothor 
citation or oth»r apocial mton it* apactfocfl 

*0* documrnt rolorrfnp, to in owl dficloaura, uu t auMfeltlcn or 
0th«r muns 

"P" doctf mart &vbll*htd prior id th* International fill fig data bvt 
U1« than tht priority data cliimtd 


"T* tftlir dacufniht puclllhad efttr thi intarnationol fIJing dn« 
or priority dat» antf not Jr» coofli&t with tha appiiEROon out 
cirod Id undamarvd tht pr)rvcipl» or 1h» ory undoriytnp trio 
lp untie* 

M X" document of porticultr r«l«v«oeo: tht clotmod IfwanJWon 
tftnnot conilflntd flbv*l of c*nr>&l b» tonttdarad to 
Invoivt ir> (rwtniitt h*p 

T dceurnani pf particular rilivuet;' lh« clalmod jnvanlion 
can no I bo co^tidirtd to Irwolv* *n ff\v*ntiv* «t«D whtn iho 
docufTiant ft C!>rTCin»d With oat or mort othor much dQCtr- 
m« mi. such tOfrfamttlofi boma obvious to « ponon lkJiUd 
in tho art. 

**<,■* decumoat moftrbmr q\ tho «om« pll«4t fttnlly 


»V. CEftTIF) CATION 


Dai* of th* Actual CcmtJlmllatx ol th« inttrnationil Saarth 

13th July 1990 


Cau of MilUno tM* tnitmitbml Soat^h floport 


lnt«n>atlqnil Sweftmo Authority 

EUSOPERN PATENT OFFICE 





form PCT/ISAtfiO <tocorid ohoot) |J»mjmry IMS) 



mttmattanil Applieifclfin Nc PCT/GB 90/00513 



III. DOCUMENTS C0N5ia£R€D TO SE RELEVANT (CONTINUED FROM THE SECOND ShGETJ 




Cotton Of Dottrrnttrt, 11 With indict llo n. Wh«rt lDPfdpri*t*, of lh» rif««nl piiug#« 


Rihwnt ta Cfilm M«. 


X 


The Journal of International Medical 
ReseEurqt*, volume 10, no-.l, 1982, 
Cambridge Medical Publications Limited r 
W.v*R.Shellow: "2% Miconazole nitrate 
powder in aerosol spray form: Its 
efficacy in treating tinea pedis 1 ' , 
' pages 28-31 
see page 23, column 2; pages 29, 
column 2, page 30, column 2? page 31, 
paragraph 1 


1,2,6,7,9,11 



Form PCT/ISA 2T0(extr* shjwO (January ISS5) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. qq 9000513 

SA 35969 

Tbl* annex lists the patent family members relating to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European patent Office EPF file on 07/OB/90 

The European Patent Office is in no way liable for these particulars which art) merely given for the purpose of information. 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


members) 


date 



EP-A- 0156508 02-10-85 CA-A- 1241502 06-09-88 

EP-A- 0320002 14-06-89 None 



For more details about this annex : «o Official Journal of the European Patent Office, No. 12/32 



